In vitro inhibition of CYP3A4 metabolism and P-glycoprotein-mediated transport by trade herbal products.
Extracts of six commonly used commercially available herbal products, St. John's wort, common valerian, common sage, Ginkgo biloba, Echinacea purpurea and horse chestnut were investigated for their in vitro inhibitory potential of CYP3A4 mediated metabolism and P-glycoprotein efflux transport activity. C-DNA baculovirus expressed CYP3A4 and Caco-2 cells were used. Ketoconazole and verapamil were applied as positive control inhibitors, respectively. A validated high-performance liquid chromatography methodology was used to quantify the formation of 6-OH-testosterone and scintillation counting was used to quantify the transport of (3)H-digoxin. All the investigated herbs inhibited CYP3A4 activity. St. John's wort was the strongest inhibiting herb with an IC(50) value of 15.4 microg/ml, followed by common sage, Ginkgo biloba, common valerian, horse chestnut and Echinacea purpurea. All herbs also inhibited P-glycoprotein activity. Ginkgo biloba was the strongest inhibiting herb, inhibiting the net digoxin flux with an IC(50) value of 23.6 microg/ml, followed by St. John's wort, horse chestnut, common sage, common valerian and Echinacea purpurea. No correlation was found between the herbs inhibitory potentials towards CYP3A4 and P-glycoprotein activities. Ginkgo biloba, horse chestnut and common sage, besides St. John's wort, are suggested candidates for in vivo intestinal herb-drug pharmacokinetic interactions.